It is unusual for hypoparathyroidism and steatorrhoea to occur together. In steatorrhoea the plasma phosphorus is often low and the serum calcium either low or normal (Salvesen and Bee, 1953) . Rarely there is marked elevation of the plasma phosphorus, denoting failure of parathyroid function, and symptoms of severe hypocalcaemia dominate the clinical picture.
The cases illustrating this association were reviewed by Jackson (1957) . Some of these showed additional abnormalities such as hepatitis and adrenal failure, but hypoparathyroidism and steatorrhoea were the only constant features and interest has largely centred on the aetiological relationship of the one to the other.
Case History First Hospital Admission. A girl aged 6 years was admitted to the Manchester Royal Infirmary on October 27, 1953, with acute meningo-encephalitis. For three weeks she had complained of increasing frontal headache and on the day before admission had had repeated epileptic convulsions, at least 50 during the course of the day. At the beginning of her illness she had also complained of cough and was prescribed sulphadiazine, but the drug had to be discontinued because of urticaria.
In June, 1953 , urticaria had followed the use of penicillin and chlortetracycline for pneumonia, and on other occasions she had been found to be sensitive to phenobarbitone. Previous illnesses included measles, mumps, German measles and chickenpox, all before the age of 5 years.
At birth she was a month premature, weighing 5 lb., but her early development had been normal. Her parents and both her sisters, aged 11 and 4 years, were healthy.
On examination she was drowsy, temperature 99. 2 F.
with, at first, slight neck stiffness. There were no other abnormal findings.
The She improved rapidly, during her stay in hospital had no more convulsions, and was discharged home after three weeks.
Second Hospital Admission. Four months later on March 6, 1954, she was admitted to the Royal Liverpool Children's Hospital. For six weeks her stools had been frequent, bulky, loose and pale, and for four weeks she had complained of cramps with carpopedal spasms due to tetany. The serum calcium on February 2 was 5 9 mg. % and inorganic phosphate 5 8 mg. %. Until admission she had been treated with parathormone and calcium intravenously, with some relief of symptoms.
On examination she was pale and thin; height 3 ft. 9 in., weight 2 st. 11 lb. Her tongue was clean and she was afebrile. There was moderate abdominal distension, liver and spleen being impalpable. Chvostek's sign was weakly positive.
Investigations showed: Haemoglobin 82%. W.B.C. 10,000 per c.mm. Serum calcium 7-2 mg. %. Inorganic phosphorus 6-0 mg. %. Radiographs of chest and bones were normal. Barium meal and follow-through examination showed slight segmentation of barium in the small intestine, with colon stasis and a redundant looped descending colon. The stools were large, pale, offensive and unformed. They contained no pathogenic organisms on culture. Trypsin was present to a dilution of 1/10.
She was treated with a low residue gluten-free diet containing 25 g. fat daily, and with vitamin D 2,000 units daily. Tetany improved, her weight increased 7 lb., but the stools were unaltered. She retumed home on April 16.
Third Hospital Admission. The carpopedal spasms recurred, however, with attacks especially in the early momings, and on June 3, 1954, she was re-admitted, having had parathyroid 20 U.S.P. units intramuscularly daily for 26 days and Collosol Calcium 2 ml. intramuscularly on altemate days.
It was now noted that her skin was dry and her nails longitudinally ridged. Serum calcium on June 4 was 9 7 mg. 00, inorganic phosphorus 6-0 mg. % and plasma proteins 7-5 g. 00.
Treatment was at first withheld and on June 21 the serum calcium was 7 7 mg. %, and the inorganic phosphate 6-0 mg. %. A week later calciferol 50,000 units daily by mouth was commenced. She was discharged on July 13. Fourth Hospital Admission. At home tetany persisted despite treatment with a gluten-free diet, calciferol and calcium and on January 12, 1955, she entered the Royal Liverpool Children's Hospital for the third time. For four weeks, following a cold, attacks of tetany had been severe and prolonged, being partially relieved by intramuscular calcium gluconate and injections of parathyroid 25 U.S.P. units two or three times daily. Her appetite had been poor for a week and she had become slightly jaundiced. An epidemic of infective hepatitis was prevalent at the time.
The serum calcium was now 11-6 mg. %, inorganic phosphorus 6 mg. %. Plasma proteins 7 g. %, serum bilirubin 3 mg. % and alkaline phosphatase 23 KingArmstrong units. Chromatography of the urine revealed a normal amino acid output.
She was treated with calciferol 20,000 units daily and a gluten-free diet. Jaundice at first deepened and then gradually cleared. Tetany, however, persisted and bilateral lens opacities appeared leading to impairment of vision. On March 14 the serum calcium was 7 mg. %, inorganic phosphorus 4-3 mg. % and plasma proteins 5-5 g. 00. On March 29 she was transferred to The London Hospital. During the journey, owing to her increased auditory acuity, she found the noise of the trains intensely distressing.
On examination at The London Hospital (at the age of 7 years 10 months, and 14 months after the onset of steatorrhoea and tetany) she was an intelligent, poorly nourished child, with moderate pallor and no jaundice. Height 3 ft. 1I in. Weight 3 st. 3 lb. Her skin and hair were normal and nails soft and ridged. Her hands and feet were of normal proportions. A few teeth were carious, with hypoplasia of the enamel of the lower central incisors and lower permanent molars. Chvostek's and Trousseau's signs were strongly positive, but the limb reflexes were sluggish. The abdomen was distended. The liver and spleen were impalpable and there was no ascites. Bilateral lens opacities were obvious to the naked eye and visual acuity was reduced, R. 6/36 and L. 6/60.
Investigations showed the following results: 30.3.55. Serum calcium 4-8 mg. per 100 ml. Plasma phosphorus 8 mg. per 100 ml. Serum bilirubin 1.5 mg. per 100 ml. Alkaline phosphatase 26 King-Armstrong units. Thymol turbidity 4-1 units. Plasma proteins 8-1 g. per 100 ml. (albumin 4-4 g., globulin 3-7 g.).
3.4.55. Serum calcium 4-7 mg. per 100 ml. Plasma phosphorus 10-5 mg. per 100 ml.
20.4.55. Serum bilirubin 14-5 mg. per 100 ml. Alkaline phosphatase 26-0 units. Thymol turbidity 12-0 units. Plasma proteins 6-7 g. per 100 ml. (albumin 4 0 g., globulin 2-7 g.). Fat balance test (six days) 79% absorption on a diet containing 50 g. fat per day. Blood urea 36 mg. per 100 ml.
Radiological Studies. The bones showed slight generalized osteoporosis when compared with a normal control. Transverse growth lines were present in the metaphyses but there was no evidence of active rickets. The metacarpals were of normal length and no abnormal calcification was seen in the skull or elsewhere.
After two mouthfuls of a non-flocculating barium suspension the head of the barium column reached the ascending colon in three hours. Nothing was seen to suggest gross disease of the small intestine.
She was treated at first with calciferol 2,000 units daily by mouth and a gluten-free diet. From April 25 calciferol was given by intramuscular injection 100,000 units on alternate days, the dose being increased to 200,000 units on May 4 and to 500,000 units on May 11. Oral calcium lactate 8 g. daily increasing to 24 g. daily, pancreatin, folic acid and vitamins were also prescribed.
The serum calcium and inorganic phosphate levels returned towards normal, 8-2 mg. and 4-7 mg. per 100 ml. on June 1, 1955, and tetany disappeared. But in April jaundice returned with ascites, a flapping tremorand foetor hepaticus, and after repeated episodes of coma the patient died on June 8, 1955.
Summary of Autopsy (P.M. 229/55). A diagnosis was made of subacute hepatitis, idiopathic steatorrhoea and atrophy of parathyroid and adrenal glands. The parathyroids were not identified macroscopically. Lipid was absent and there was great focal atrophy in the cortex of both adrenals (together 5 5 g.). The pituitary (0 4 g.), thyroid (5 5 g.), pancreas (36-5 g.) and ovaries (together 3*2 g.) were normal. There was no glandular tissue at the site of the thymus. Skin and sclerae were jaundiced. There was serous ascites (800 ml.). The liver was grossly atrophied with several large areas of soft bilestained and coarsely lobular regeneration nodules bordered by firmer, pale reddish-grey atrophied parenchyma (326 g.) (Fig. 1) . The biliary system, hepatic and portal veins were normal as was the alimentary tract except for slight oedema of the mucosa of the terminal ileum. There was advanced fatty degeneration of the kidneys (together 163 g.); the remainder of the urinary tract was normal. The genital organs were infantile.
Serous effusion (114 ml.) was found in the right pleural cavity, and delicate fibrous adhesions throughout the right pleura. There was partial collapse and congestion of the lower lobes of the lungs. The larynx, trachea and bronchi were normal. There was enlargement of congested cervical and paratracheal lymph nodes (up (Fig. 4) PANCREAS. Abundant islets were seen in the moderately autolysed pancreas. There was no evidence of inflammation, fibrosis, or cysts.
PITUITARY. No abnormality seen. The basophil cells were numerically within normal limits.
OVARY. This contained several cystic primordial and atretic follicles.
LIVER. Coarse nodules of autolysed, regenerated liver cells, including areas of fatty change, were separated by granulation tissue. Here the lobules were collapsed, with a condensed reticulin framework, and showed marked lymphocytic infiltration, proliferation of surviving bile ducts, and periportal fibrosis (Fig. 6) .
No abnormality was found in sections of small intestine, colon, mesenteric lymph node and submandibular salivary gland.
KIDNEY. There was conspicuous fatty degeneration of the tubular epithelium. The lipid was devoid of cholesterol esters.
BONES. Sections of the femoral head and greater trochanter, vertebra and costochondral junction were compared with control sections from a child of the same age (sudden accidental death). The epiphyseal cartilage of conjugation in the femoral head was narrower than in the control, and the zones of provisional calcification here and in the other epiphyses were very defective. There was little evidence of either osteogenesis or absorption of bone judging by the paucity of osteoblasts and osteoclasts. Discussion The main features in the seven previously reported examples of this syndrome have been summarized by Jackson (1957) . The sexes have been equally affected and the age of onset has ranged from early infancy (Lowe, Ellinger, Wright and Stauffer, 1950) to 32 years. Salvesen (1957) attributes the hypocalcaemia in these cases to pre-existing hypoparathyroidism, the later development of steatorrhoea with faecal loss of calcium acting as an aggravating factor. But in none has hypoparathyroidism been evident clinically before the onset of steatorrhoea, and indeed in our patient the serum calcium was shown to be normal four months before the onset of this feature. On the other hand hypoparathyroidism complicating prolonged steatorrhoea might be due to secondary or 'exhaustion' parathyroid atrophy. In the patient described by CollinsWilliams (1950) Gilmour (1937 Gilmour ( , 1938 and is explained by their common embryogenesis.
In seeking the cause of steatorrhoea in these cases it would have been of interest to observe the effect of gluten withdrawal. But this was done only in ours, the patient's negative response tending to rule out the usual form of coeliac disease. Histopathological changes at autopsy in idiopathic steatorrhoea are few (Bockus, 1944) and it need only be said that in the present case there was no pancreatic disease, intestinal mucosal atrophy or intestinal lipodystrophy. The associated findings of hepatitis and adrenal disease in some of the others suggest that in these too the cause of the steatorrhoea was unusual. The hepatitis is unlikely to be nutritional due to malabsorption, because it rarely complicates other forms of steatorrhoea, and in the same way although in steatorrhoea the adrenals have sometimes been implicated in explaining some of its clinical manifestations, frank adrenal failure with corresponding histological changes do not occur. Furthermore, though parathyroidectomy in dogs has led to necrosis of liver cells (Larson and Elkourie, 1928) there can in this syndrome be no causal relationship between the hypoparathyroidism and hepatitis, because the one does not invariably follow the other.
It can reasonably be postulated that the agent causing the steatorrhoea is also directly injurious to the parathyroid glands and other organs. But whether it is a virus or the syndrome can be explained on the basis of hypersensitivity is conjectural. The case report by Leifer and Hollander (1953) can perhaps be quoted in favour of allergy. The patient had had asthma since the age of 2 years and there was a strong family history of childhood eczema. Our patient was sensitive to barbiturates, sulphonamides and certain antibiotics and the 4meningo-encephalitis' which preceded steatorrhoea in her case may also have been allergic. More significant perhaps were the autopsy findings of parenchymatous atrophy and lymphocytic infiltration in the parathyroid and adrenal glands. Similar changes are found in the thyroid in Hashimoto's disease and in the adrenals in idiopathic Addison's disease, both of which have been ascribed to autoimmunization (Roitt, Doniach, Campbell and Hudson, 1956; Anderson, Goudie, Gray and Timbury, 1957) .
Indications of virus infection are equally scanty. Though our patient presented with atypical pneumonia and encephalitis, the only evidence of virus infection at autopsy was found in the liver. Here the appearances were those of post-necrotic cirrhosis following infective hepatitis, an infection which in the present case may even have been coincidental. Idiopathic hypoparathyroidism has been attributed to virus infection (Drake, Albright, Bauer and Castleman, 1939) and in one case (Leonard, 1946) the histological appearances of meningo-encephalitis were found in the hypothalamus at autopsy. In three cases (Cantarow, Stewart and Morgan, 1939; Leonard, 1946; Perlmutter, Ellison, Norsa and Kantrowitz, 1956 ) there were inflammatory changes in the liver, in the last two of these Addison's disease being a later development.
There is indeed closer affinity between so-called idiopathic hypoparathyroidism and the syndrome of steatorrhoea complicated by hypoparathyroidism, than between this syndrome and gluten-induced coeliac disease, and it can at least be concluded that in the syndrome steatorrhoea is aetiologically not the primary disorder. Summary A child aged 6 years 8 months developed steatorrhoea and hypoparathyroidism four months after an acute illness diagnosed as meningo-encephalitis.
She died of liver failure and autopsy revealed subacute hepatitis with atrophy of the parathyroid and adrenal glands. The alimentary tract was normal.
Previous examples of this syndrome are reviewed and its possible aetiology considered.
